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(54) DRYING/WASHING MACHINE 



(57) A waslner-dryer lias a tub, a drum rotatabiy dis- 
posed inside the tub, and warm air feeding means for 
feeding warm air to dry laundry put in the drum. The 
washer-dryer further has an ion generating device that 
generates ions for sterilizing the laundry. The ion gen- 



erating device feeds the Ions to the drum and the tub. 
This makes It possible to realize a washer-dryer that can 
kill gems attached to clothes or floating in circulated air 
and thereby keep clothes clean. 
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Description 
Technical field 

[0001 ] The present invention relates to a wastier-dry- 
er provided witii a sterilizing function. 

Background art 

[0002] Conventionally, wasiier-dryers are used to 
wash and dry clothes and the lil<e (laundry). Fig. 4 is a 
side sectional view showing a washing control portion 
of a conventional drum-type washer-dryer, as an exam- 
ple of such a washer-dryer, in this figure, a body cabinet 
1 , which forms the outer wall of the drum-type washer- 
dryer, is openable at its front by means of a door 3. In 
an upper portion of the front face of the body cabinet 1 , 
there is provided an operation panel 1 1 provided with 
operation keys and indicators. Inside the body cabinet 
1 , there is provided a tub 4 having an opening 4a at the 
front and havingtheshapeof a bottomed cylinder. Inside 
the tub 4 is disposed a dmm 5 having the shape of a 
bottomed cylinder. l\^oreover, to the tub 4 Is fixed a drive 
mechanism 9 having a bearing 6 and other components 
assembled together, so that the drive mechanism 9 is 
supported by the tub 4, 

[0003] A shaft 5e is fixed to the drum 5, and is sup- 
ported by the bearing 6, so that the drum 5 is freely ro- 
tatable. A rotor 55e is firmly fitted to the shaft 5e, and a 
stator 55d is fixed inside a motor case 55f. In this way, 
a motor 55 is formed that is directly coupled to the drum 
5. Moreover, all round the circumferential wall of the 
drum 5, small holes 6a are formed. The small holes 5a 
allow washing water to move between the tub 4 and the 
drum 5 during washing. 

[0004] On the Inner wall surface of the drum 5, baffles 
5b are formed so as to protrude therefrom. As the dmm 
5 rotates, the baffles 5b catch and lift up laundry and 
then let it drop into washing fluid. In this way, washing 
is achieved. Around the rim of an opening 5c at the front 
of the drum 5, outside it, a fluid balancer 5d is provided. 
The fluid balancer 5d has fluid such as salt water sealed 
therein. As the drum 5 rotates, the fluid moves so as to 
cancel the shifting of the center of gravity resulting from 
lopsided distribution of laundry and washing fluid. The 
fluid balancers 5d may be provided around the rim of 
the opening 5c inside the drum 5. 
[0005] Around the rim of a laundry inlet 1 a and around 
the rim of the opening 4a of the tub 4, a gasl<et 1 0 made 
of an elastic material such as rubber or soft resin is fitted 
so as to form a passage through which laundry is put in 
and tal<en out. When the door 3 is closed, the inner rim 
10a of the gasl(et 10 comes into intimate contact with 
the rim of the door 3, and thereby closes the passage. 
This prevents water from leaking out during washing. 
IVIoreover, the gasket 10 is pleated like a bellows so as 
to flexibly follow the swinging movement of the tub 4. 
[0006] I n an upper portion of the body cabinet 1 , there 



Is disposed a water feed pipe 1 2 that is connected to a 
water pipe of running water. When a water feed valve 
13, provided in the middle of the water feed pipe 12, is 
opened, water Is fed, through a detergent case 14 and 
5 then through a wafer feed nozzle 1 5 fitted to the gasket 
10, into the tub 4. 

[0007] From the bottom of the tub 4 runs a water drain 
duct 1 6, in the middle of which there are provided a con- 
nection case 1 7, incorporating a lint filter 1 7a, and a wa- 

10 ter drain pump 1 8. This pemiits washing fluid from the 
tub 4 to be drained out of the body cabinet 1 . The lint 
filter 1 7a is fonned as a grid made of resin or a bag 
fomned of a fine-meshed net of fiber, and collects flint or 
the like in washing fluid. The lint filter 17a is removably 

IS fitted inside the connection case 17, and can be re- 
moved therefrom through a lower front portion of the 
body cabinet 1 . 

[0008] The top of the connection case 1 7 is connected 
through an air trap 22 and a connecting pipe 21 to a 

20 water level sensor 23. According to the variation in the 
pressure inside the air trap 22, the water level sensor 
23 moves a magnetic member inside a coil. The result- 
ing variation in the inductance of the coil is detected as 
variation in oscillation frequency, and thereby the waver 

25 level inside the tub 4 is detected. Behind the operation 
panel 11 is disposed a controller 2, whteh controls the 
drum-type washer-dryer. 

[0009] Fig. 5 is a side sectional view showing a drying 
control portion of the conventional drum-type washer- 

30 dryer described above. Above the tub 4, there is provid- 
ed a dryer unit 24 for drying laundry. The dryer unit 24 
is composed of a blower fan 25 and a heating element 
26. The dryer unit 24 is disposed in the middle of a drying 
duct 27 connecting between a blow opening 4b facing 

35 the opening 4a of the tub 4 and an exhaust opening 4c 
provided at the bottom. In the middle of the drying duct 
27 is also provided a cooling element 29. 
[0010] In the conventional drum-type washer-drier 
described above, a washing sequence is perfonned ac- 

40 cording to instructions from the controller 2. Now, how 
a washing sequence is performed will be described. 
When laundry is put in through the laundry inlet la and 
the door 3 is closed, the inner rim 1 0a of the gasket 1 0 
comes into intimate contact with the rim of the door 3, 

45 and thus the tub 4 is hemnetically closed. Then, deter- 
gent is put In the detergent case 14, and the operation 
panel 11 is operated so that, according to Instructions 
from the controller 2, a washing sequence including a 
"washing process," a "rinsing process," a "water-ex- 

50 tracting process," and a "drying process" is started. 
[0011] First, in the "washing process," water is fed in 
with the door 3 locked and the water feed valve 1 3 open. 
When the water feed valve 13 is opened, mnning water 
flows, by way of the detergent case 14 and thus together 

55 with detergent and then through the wafer feed nozzle 
15, into the tub 4 and the drum 5. When the water level 
inside the tub 4 reaches a predetermined level, this is 
detected by the water level sensor 23. Then, the water 
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feed valve 13 is closed, and the drive mechanism 9 Is 
activated to rotate the drum 5 in order to perform wash- 
ing for a predetermined period of time. 
[0012] On completion of the "washing process," the 
"rinsing process" Is started, in which water-extraction- 
accompanied rinsing and agitation-rinsing are per- 
fomned alternately and repeatedly. In the "rineing proc- 
ess," first, the water drain pump 18 is activated to per- 
fonn draining so that washing fluid is discharged through 
the water drain duct 1 6 and the connection case 1 7 out 
of the body cabinet 1 . On completion of draining, the 
drum 5 is rotated to perform water-extraction-accompa- 
nied rinsing. The water-extracting rotation produces a 
centrifugal force, which drives washing fluid out of laun- 
dry and mal<es it spew out of the drum 5 through the 
small holes 5a formed in the circumferential wall thereof 
onto the inner wall of the tub 4. The washing fluid then 
flows down along the inner wall of the tub 4 to the bottom 
thereof, and Is then discharged out through water drain 
ducts 1 6a and 1 6b. 

[0013] On completion of water-extraction-accompa- 
nied rinsing, water is fed in with the water drain pump 
1 8 deactivated and the water feed valve 1 3 open again. 
After the water feed valve 13 is opened, when the water 
level inside the tub 4 reaches a predetermined level, the 
water feed valve 13 is closed, and the drive mechanism 
9 is activated to rotate the drum 5 in order to perform 
rinsing. The water-extractlon-accompanled rinsing and 
rinsing described above are repeated a few times to 
complete the "rinsing process." Then, the "water-ex- 
tracting process" is started. 

[0014] In the "water-extracting process," first, the wa- 
ter feed valve 13 is closed, and the water drain pump 
18 Is activated to perfomi draining so that washing fluid 
Is discharged out. Then, the drum 5 is rotated to perfomi 
finish water extraction. In finish water extraction, the wa- 
ter-extracting rotation makes washing fluid spew out of 
the drum 5 through the small holes 5a formed In the cir- 
cumferential wall thereof onto the Inner wall of the tub 

4. Thereafter, the washing fluid flows down along the 
Inner wall of the tub 4 to the bottom thereof, and is then 
discharged out through the water drain duct 1 6. On com- 
pletion of the "water-extracting process," the "drying 
process" Is performed to dry laundry. 

[0015] In the "drying process," the drum 5 is rotated, 
and in addition the blower fan 25 and the heating ele- 
ment 26 are activated. Here, as the blower fan 25 oper- 
ates, air that has absorbed moisture contained in the 
laundry inside the drum 5 circulates through the small 
holes 5a of the drum 5, the exhaust opening 4c of the 
tub 4, the drying duct 27, the blower fan 25, the heating 
element 26, and the blow opening 4b back into the drum 

5. The air containing moisture, while passing through 
the drying duct 27, Is cooled by the cooling element 29 
provided therein, so that the moisture condenses. As a 
result of the moisture condensing, the air inside the dry- 
ing duct 27 is dehumidified, and reaches the heating el- 
ement 26 as dry air 



[0016] The air heated by the heating element 26 Is, 
as warm air, blown through the blow open ing 4b into the 
tub 4, where the air makes contact with laundry again 
and absorbs moisture. The air is then again sucked 

5 through the exhaust opening 4c into the drying duct 27, 
and is cooled by the cooling element 29 and thereby de- 
humidified. This Is repeated to dry laundry. The dryness 
Inside the drum 5 is detected with a dryness sensor, and, 
when the dryness reaches a predetemilned level, the 

10 "drying process" Is complete. The moisture collected by 
dehumidlficatlon In this "drying process" drips down in- 
side the drying duct 27, and Is discharged out through 
the exhaust opening 4c and the water drain duct 16. 
[0017] In this way, processes of washing, rinsing, wa- 

'5 ter extraction, and drying are performed in sequence to 
wash and dry laundry. By making appropriate settings 
from the operation panel 1 1 , it is also possible to perform 
processes of washing, rinsing, water extraction, and 
drying individually. 

20 [0018] However, in the conventional washer-dryer 
constructed as described above, although warm air is 
circulated In the drying process, it is difficult to bring it 
into contact with laundry uniformly, and therefore a large 
number of live germs are considered to remain attached 

2S to laundry and the Interlorof thetub. These germs attach 
to clothes, making them unsanitary. 

Disclosure of the invention 

30 [0019] An object of the present Invention is to provide 
a washer-dryer that can kill genus attached to clothes 
or floating in circulated air and thereby keep clothes 
clean. 

[0020] To achieve the above object, according to the 
35 present invention, a washer-dryer including a tub, a 
drum rotatably disposed Inside the tub, and warm air 
feeding means for feeding warni air to dry laundry put 
in the drum is characterized by the provision of a steri- 
lizing device that generates sterilizing means for steri- 
le lizing the laundry. The sterilizing device may feed the 
sterilizing means to the drum. 
[0021] The sterilizing means may be ions. In which 
case the sterilizing device is an ion generating device. 
The ion generating device may release the Ions Into a 
4s circulation path through which the wanri air is circulated. 
The ion generating device may be disposed in the cir- 
culation path. The ion generating device may be dis- 
posed on the upstream side of the warm air feeding 
means disposed in the circulation path. The Ion gener- 
ic atlng device may be disposed outside the circulation 
path with an ion release outlet of the ion generating de- 
vice communicating with the Interior of the circulation 
path. 

[0022] The ion generating device may be disposed 
55 above the tub. 

[0023] The Ion generating device may stop being op- 
erated when the ions are fed to the drum for a predeter- 
mined period of time. 
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[0024] The ion generating device may stop being op- 
erated when washing or drying is started whiie the ion 
generating device is being operated in order to perform 
washing or drying with priority. 
[0025] The ion generating device may be operated 
successively or a predetermined period of time after 
completion of washing or drying,. 
[0026] A cooling-down process may be provided in 
which the laundry dried by the warm air is cooled down, 
with the ion generating device operated in the cooling- 
down process, 

[0027] A wrinl<le-preventing process is provided in 
which the drum is rotated to prevent wrinkles from de- 
veloping in the laundry dried by the warm air, with the 
Ion generating device operated In the wrinkle-prevent- 
ing process. 

[0028] The ion generating device may be operated 
every predetermined number of times or every prede- 
tennined period of time that washing or drying is per- 
fonned. The predetermined number of times orthe pre- 
determined period of time can freely be set. 
[0029] A hot-air sterilization process may be provided 
in which the laundry is sterilized by feeding thereto the 
warni air at atemperature higherthan during drying, with 
the ion generating device operated successively or a 
predetermined period of time after completion of the hot- 
air sterilization process. 

[0030] Whether to operate the Ion generating device 
or not can be chosen. 

[0031] The ion generating device may release posi- 
tive and negative ions. 

Brief description of drawings 

[0032] 

Fig. 1 is a side sectional view showing the drying 
control portion of a drum-type washer-dryer embod- 
ying the Invention. 

Fig. 2 is an enlarged side sectional view showing 
the internal construction of the ion generating de- 
vice. 

Fig. 3 Is a side sectional view showing the drying 
control portion of another drum-type washer-dryer 
embodying the invention. 

Fig. 4 Is a side sectional view showing the washing 
control portion of a conventional drum-type washer- 
drier. 

Fig. 5 is a side sectional view showing the drying 
control portion of the conventional drum-type wash- 
er-drier. 

Best mode for carrying out the invention 

[0033] Hereinafter, embodiments of the present in- 
vention will be described with reference to the drawings. 
The embodiments described below deal with drum-type 
washer-driers. However, it is to be understood that the 



invention may be practiced in any other construction 
than specifically described below; that Is, the same ad- 
vantages can be achieved by applying the invention to 
other types of washers, such as full automatic washers 

s with a drum rotating about a vertical axis, clothes dryers, 
and the like. For convenience' sake, In the figures de- 
scribed below, such components as are found also in 
the conventional example described earlier are identi- 
fied with the same reference numerals. Moreover, In the 

'0 embodiments described below, the constniction forcon- 
trolling washing Is the same as In the conventional ex- 
ample shown in Fig. 4 and described earlier. 
[0034] Fig. 1 is a side sectional view showing the dry- 
ing control portion of a drum-type washer-dryer embod- 

'5 ying the invention. As shown in the figure, just as in the 
conventional example shown In Fig. 5 and described 
earlier, above the tub 4 is provided a dryer unit 24 for 
drying laundry which Is composed of a blower fan 25 
and a heating element 26. The dryer unit 24 is disposed 

20 in the middle of a drying duct 27 connecting between a 
blow opening 4b facing the opening 4a of the tub 4 and 
an exhaust opening 4c provided at the bottom. In the 
middle of the drying duct 27 Is also provided a cooling 
element 29, During drying, air is circulated through the 

25 drying duct and the drum 5 as indicated by an-ows A, B, 
C, and D In the figure. 

[0035] In the middle of the drying duct 27, on the up- 
stream side of the heating element 26, there is provided 
an Ion generating device 8, which serves as a sterilizing 

30 device. The purpose of disposing the ion generating de- 
vice 8 on the upstream side of the heating element 26 
Is to avoid exposing it to high temperatures. To further 
avoid high temperatures, as shown in the figure, the ion 
generating device 8 is disposed outside the drying duct 

35 27, andthe ion release outletSa of thefomer, described 
later, is so located as to communicate with the interior 
of the drying duct 27. Moreover, the ion release outlet 
8a is disposed on the downstream side of the cooling 
element 29. This helps prevent deterioration of the ion 

40 generating device 8 resulting from high temperatures 
and thereby enhance its reliability. The ions generated 
by the ion generating device 8 is fed through the drying 
duct 27 into the dmm 5 and the tub 4. When the ions 
have been fed for a predetermined period of time, the 

4s ion generating device 8 stops being operated. 

[0036] Incidentally, the ion generating device 8 gen- 
erates positive and negative ions, and releases them in- 
to the air to kill airborne bacteria floating in the air. Spe- 
cifically, for example, when a high alternating-current 

50 voltage is applied between electrodes, electric dis- 
charge causes ionization in the atmosphere, generating 
positive and negative ions. Here, for example, H+(H20)n 
and 02"(H20)n are generated as positive and negative 
ions, respectively These ions, when positive or negative 

55 alone, have no special effect on airborne bacteria. How- 
ever, when positive and negative Ions are generated si- 
multaneously, through a chemical reaction they produce 
a radical, which surrounds and eliminates airborne bac- 
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teria. 

[0037] Fig. 2 is an enlarged side sectional view show- 
ing the Internal construction of the Ion generating de- 
vice. As shown In this figure, the Ion generating device 
8 has a body casing 88, which has an ion release outlet 
8a fonned at the bottom and which has its Interior sep- 
arated, with partition walls 86, into a front chamber 87 
and a rear chamber 83 located at the front and the rear 
and an upper chamber 89 located above those two 
chambers and communicating only with the rear cham- 
ber 83 through communication openings 86a. 
[0038] In the front chamber 87, an ion generating cir- 
cuit 81 is disposed. On the other hand, In the rear cham- 
ber 83, which serves as an ion generation chamber, 
there Is disposed a needle electrode 82, which serves 
as an ion generating element. The needle electrode 82 
has its tip formed into the shape of a needle, and Is lo- 
cated so as to face the ion release outlet 8a. From the 
ion generating circuit 81 runs a conductor lead 81a 
fonned out of a solid lead. The conductor lead 81a pen- 
etrates the partition wall 86 to entertherearchamberSS. 
[0039] Inside the rear chamber 83, the conductor lead 
81 a is supported by a bracket 83a fitted to the wall sur- 
face and made of an insulating material such as syn- 
thetic resin. Below the bracket 83a, the conductor lead 
81 a is, at its tip, electrically and mechanically connected 
to the needle electrode 82, with its needle-shaped tip 
down. In this way, the needle electrode 82 Is, in its upper 
portion, supported by the bracket 83a, and is thereby 
held stably in position. In a case where the conductor 
lead 81 a is formed out of twisted leads, the needle elec- 
trode 82 may be supported directly by the bracket 83a. 
In the upper chamber 89, a filter 90 is disposed. 
[0040] In the Ion generating device 8 constructed as 
described above, the Ion release outlet 8a Is disposed 
inside the drying duct 27 so as to point In the direction 
of the flow of air. The filter 90 provided in the upper 
chamber 89 faces a large number of air inlet openings 
8b fomied above. The air Inlet openings 8b are formed 
ali over the surface of a lid-shaped cover 91 that covers 
the filter 90 housed in the upper chamber 89, and are 
open to the atmosphere. 

[0041] As the blowerfan 25 sucks alrthrough the dry- 
ing duct 27, air enters the Ion generating device 8 
through the air inlet openings 8b, passes through the 
ion generating device 8, and then flows out of it through 

the ion release outlet 8a as indicated by arrows E, F, 
and G. Meanwhile, the ions released from the needle 
electrode 82, togetherwith the air, flows out through the 
ion release outlet 8a. Below the needle electrode 82 is 
provided an ion release fan 84, which helps feed ions 
stably into the drying duct 27. At the tip of the ion release 
outlet 8a, a valve 85 is provided so that, when the ion 
generating device 8 is not operated, the Ion release out- 
let 8a is closed by the valve 85. 
[0042] Fig. 3 Is a side sectional view showing the dry- 
ing control portion of another drum-type washer-dryer 
embodying the Invention. As shown in the figure, here. 



the Ion release outlet 8a of the ion generating device 8 
communicates with the tub 4. As Indicated by an arrow 
H, this pennlts air to flow through the ion generating de- 
vice 8 into the tub 4, and thus pennlte ions to be fed 
5 together therewith into the drum 5. Thus, it is possible 
to achieve the same effect as in the construction shown 
in Fig.1. 

[0043] Next, when to operate the ion generating de- 
vice 8 will be described. In the following descriptions, a 

10 washing course includes a "washing process," a "rinsing 
process," and a "water-extracting process," and a drying 
course Includes a "drying process," a "cooling-down 
process," a "wrinkle-preventing process," and a "hot-air 
sterilization process." IVIoreover, washing operation de- 

'5 notes operation performed to go through a washing 
course, and drying operation denotes operation per- 
formed to go through a drying process. 
[0044] During drying operation in a washer-dryer as 
described above as embodiments, or during washing 

20 operation in an electric washer that can perfomri only 
washing operation, the ion generating device 8 can be 
operated intennittently or continuously to feed Ions into 
the drum 5. However, during washing operation or dry- 
ing operation, humidity is high, and, in particular during 

25 drying operation, both temperature and humidity are 
high. This diminishes the sterilizing effect. Therefore, It 
is advisable to operate the ion generating device 8 and 
feed ions into the drum 5 after completion of washing or 
drying operation and in addition after lowing humidity 

30 and temperature. 

[0045] For example, immediately after completion of 
drying operation, clothes are hot. Therefore, to cool 
down the clothes, a "cooling-down process" is per- 
fomied in which the drum 5 is rotated without energizing 

3s the heating element 26 so that cooi air Is fed into the 
drum 5. During this "cooling-down process," the ion gen- 
erating device 8 is operated to feed ions into the drum 5. 
[0046] Aiternatlveiy, to prevent wrinldesfrom develop- 
ing In clothes left inside the drum 5 after completion of 

^ drying operation, a "wrinkle-preventing process" is per- 
fomied in which the drum 5 Is rotated until the usertakes 
out the clothes. During this "wrinkle-preventing proc- 
ess," the Ion generating device 8 Is operated to feed ions 
into the drum 5. In the "wrinl<ie-preventing process," for 

45 example, a cycle In which the drum 5 is kept at rest for 
two minutes and then rotated for five seconds Is repeat- 
ed, for example, fortwo hours. Thus, during the "wrinkle- 
preventing process," clothes are swung inside the drum 
5, and this makes it possible to sterilize the clothes unl- 

50 formly, 

[0047] Alternatively, the ion generating device 8 may 
be operated every predetennined number of times or 
every predetermined period of time that drying operation 
is performed. Here, the predetermined number of times 
55 or the predetermined period of time can freely be set. 
[0048] Alternatively the ion generating device 8 may 
be operated to feed ions into the drum 5 after completion 
of a "hot-air sterilization process." in the "drying proc- 



5 



9 



EP 1 445 367 A1 



10 



ess" mentioned above, the temperature of the circulated 
air is so controiled as not to damage clothes with heat, 
for exampie at about 60° around the exhaust opening 
4c. By contrast, in the "hot-air sterilization process," it is 
controiled to be at about 80°C to achieve sterilization. 
[0049] Specifically, in this "hot-air sterilization proc- 
ess," temperature Is i<ept at about 80°C for about five 
minutes. In addition, the process Includes also a period 
of time required for temperature to reach 80'C and a 
period of time required for temperature to fall therefrom 
to a safe temperature, lasting about 60 minutes in total. 
Meanwhile, It Is advisable to rotate the drum 5 once in 
a while. Even at about 80°C, however, some germs re- 
main alive. Therefore, after completion of the "hot-air 
sterilization process," sterilization is performed with 
Ions. 

[0050] However, even when a sterilization process 
lil<e this is in the process of being performed, as soon 
as starting of a washing or drying course is requested, 
ions stop being fed, and washing or drying operation is 
perfonned with priority. Whether to perform a steriliza- 
tion process or not, i.e., whether a sterilization process 
Is needed or not, can be chosen by operating unillus- 
trated selection l<eys on the operation panel 11 . 
[0051] What is called the warm air feeding means in 
the appended claims corresponds to the dryer unit or 
heating element, and what is called the circulation path 
there corresponds to the drying duct. 
[0052] Obviously many modifications and variations 
of the present invention are possible in light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims, the invention may be 
practiced other than as specifically described. 

Industrial applicability 

[0053] As described above, according to the present 
invention, it is possible to provide a washer-dryer that 
can k\\\ germs attached to clothes orf loafing in circulated 
air and thereby Iceep clothes clean. 
[0054] Specifically, a sterilizing device is provided to 
sterilize the interior of the washer-dryer. iVIoreover, ster- 
ilizing means is fed into the drum to l<ill genns in the 
drum and mal<e It hygienic. That is. It is possible to kill 
germs attached to laundry and those that have scattered 
therefrom and are floating in circulated air, and thereby 
l<eep the laundry clean. Moreover, it is also possible to 
prevent scattering of germs and mold attached to the 
drum, tub, door gasket, and other components of the 
washer-dryer 

[0055] An ion generating device may be used as the 
sterilizing device. This mal<es it easy to control genera- 
tion of ions acting as the steriiizing means. 
[0056] The ion generating device may release ions in- 
to a circulation path. This permits ions to be fed through 
the circulation path. The ion generating device may be 
disposed in the circulation path or above the tub. This 
eliminates the need to use an extra fitting component 



for the ion generating device or add an ion feed path, 
and thus makes It possible to adapt existing products 
with simple modifications and thus at low prices. 
[0057] The ion generating device may be disposed on 

s the upstream side of wamn airfeeding means. This per- 
mits the Ion generating device to be disposed where 
temperature is low and thereby prevent deterioration of 
and damage to the ion generating device, leading to 
long-term reliability. 

10 [0058] The ion generating device may be disposed 
outside the circulation path with its ion release outlet 
communicating with the interior of the circulation path. 
This, too, helps prevent deterioration of and damage to 
the ion generating device, leading to iong-tenn reliabil- 

'5 ity. iVioreover, by opening and closing a valve provided 
at the tip of the ion release outlet, it is possible to prevent 
the interior of the ion generating device from being ex- 
posed to hot air and thereby further enhance reliability. 
Furthermore, in these constructions, the ion generating 

20 device can be disposed near the opening of the drum. 
This enhances the sterilizing effect. 
[0059] The ion generating device may stop being op- 
erated when ions have been fed into the drum for a pre- 
detennined period of time. This permits the ion gener- 

25 ating device to stop operating when it has operated for 
a predetermined period of time, and thus enhances 
safety. Moreover, it is not necessary to bother to stop 
the operation of the ion generating device. This enhanc- 
es usability. 

30 [0060] The operation ofthe ion generating device may 
be stopped when, while it is being operated, washing or 
drying operation is started so that washing or drying op- 
eration is performed with priority. This permits washing 
or drying operation to be perfonned without waiting for 

35 the ion generating device to be stopped, and thus en- 
hances usability. 

[0061] The Ion generating device may be operated 
successively or a predetermined period of time after 
completion of washing or drying operation. This permits 
40 sterilization to be performed every time the washer-diy- 

er is used, and thus helps keep it hygienic. 
[0062] The ion generating device may be operated in 
a cooling-down process. This pemilts Ions to be fed In 
together with cool circulated air, and thus helps reduce 

4s the rise in the temperature of the Ion generating device 
and prevent deterioration thereof, leading to long-term 
reliability. Moreover, energization ofthe heating element 
by the wann airfeeding means and operation of the Ion 
generating device do not take place simultaneously. 

50 This reduces the current flowing through the power ca- 
ble or the like, and thus permits the washer-dryer to op- 
erate from a rather low-capacity outlet. 
[0063] The ion generating device may be operated in 
a wrinkle-preventing process. This permits ions to be fed 

55 in uniformlyfora long period oftime, and thus enhances 
the steriiizing effect. 

[0064] The ion generating device may be operated 
every predetermined number of times or every prede- 
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temnined period of time that washing or drying operation 
is performed. This helps eliminate unnecessary sterili- 
zation processes, and save the user from making set- 
tings for a sterilization process every time he or she uses 
the washer-drier, enhancing usability. The predeter- 
mined number of times or the predetermined period of 
time can freely be set. This permits the user to decide 
by him or herself how often to perform a sterilization 
process, and thus helps reduce operation time and elec- 
tric power consumption. 

[0065] The Ion generating device may be operated 
successively or a predetermined period of time after 
completion of a hot-air sterilization process. The syner- 
gy between this process and the operation of the ion 
generating device further enhances the sterilizing effect. 
[0066] Whether to operate the Ion generating device 
or not can be chosen. This permits the user to decide 
by him or herself whether to perform a sterilization proc- 
ess or not, and thus helps reduce operation time and 
electric power consumption. 
[0067] The ion generating device may be designed to 
release positive and negative ions. This further enhanc- 
es the sterilizing effect. 



Claims 

1 . A washer-dryer comprising a tub, a drum rotatably 
disposed inside the tub, and warm air feeding 
means for feeding warm air to dry laundry put in the 
drum, 

wherein the washer-dryer further comprises a 
sterilizing device that generates sterilizing means 
for sterilizing the laundry. 

2. The washer-dryer according to claim 1 , wherein the 
sterilizing device feeds the sterilizing means to the 
drum. 

3. Thewasher-dryeraccordingtoclaimi or2, wherein 
the sterilizing means is Ions and the sterilizing de- 
vice is an ion generating device. 

4. The washer-dryer according to claim 3, wherein the 
ion generating device releases the ions into a circu- 
lation path through which the air is circulated. 

5. The washer-dryer according to claim 4, wherein the 
ion generating device is disposed in the circulation 
path. 

6. The washer-dryer according to claim 5, wherein the 
ion generating device is disposed on an upstream 
side of the warm air feeding means disposed In the 
circulation path. 

7. The washer-dryer according to claim 6, wherein the 
Ion generating device is disposed outside the circu- 



lation path with an ion release outlet of the ion gen- 
erating device communicating with an Interior of the 
circulation path. 

5 8. The washer-dryer according to claim 3, wherein the 
Ion generating device Is disposed above the tub. 

9. The washer-dryer according to claim 3, wherein, 
when the ions are fed to the drum for a predeter- 

10 mined period of time, the ion generating device 
stops being operated 

10. The washer-dryer according to claim 3, wherein, 
when washing or drying is started while the ion gen- 

is erating device is being operated, the Ion generating 
device stops being operated to perfomi washing or 
drying with priority. 

11. The washer-dryer according to claim 3, wherein, 
20 successively or a predetermined period of time after 

completion of washing or drying, the ion generating 
device is operated. 

12. The washer-dryer according to claim 3, wherein a 
25 cooling-down process is provided in which the laun- 
dry dried by the warm air is cooled down, and the 
ion generating device is operated in the cooling- 
down process. 

30 13. The washer-dryer according to claim 3, wherein a 
wrinkle-preventing process is provided in which the 
drum is rotated to prevent wrinkles from developing 
in the laundry dried by the warm air, and the ion gen- 
erating device is operated in the wrinkle-preventing 

35 process. 

14. The washer-dryer according to claim 3, wherein, 
every predetermined number of times or every pre- 
detemiined period of time that washing or drying is 

40 perfomned, the ion generating device Is operated. 

15. The washer-dryer according to claim 14, wherein 
the predetennlned number of times orthe predeter- 
mined period of time can freely be set, 

45 

16. The washer-dryer according to claim 3, wherein a 
hot-air sterilization process is provided in which the 
laundry is sterilized by feeding thereto the wami air 
at a temperature higher than during drying, and, 

50 successively or a predetermined period of time after 
completion of the hot-air sterilization process, the 
ion generating device is operated. 

17. The washer-dryer according to claim 3, wherein 
55 whether to operate the ion generating device or not 

can be chosen. 

18. The washer-dryer according to claim 3, wherein the 
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ion generating device releases positive and nega- 
tive ions. 
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